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Hfstoqical Background 

I n  1960, J P L  directed a f e a s i b i l i t y  study, called t h e  Visual Observation 
Instrumentation System, f o r  lunar  photography, by RCA, Eastman-Kodak 

' Company, and Fairchi ld .  Shortly thereaf te r  the  Langley Research Center 
investigated a method of lunar  photography and made a study of t he  
required t ra jec tory .  
jectory s tudies  were subsequently published as technical  notes, such as 
NASA TN D-1226 and NASA TN D-1780. 
studies  of a Surveyor Orbiter spacecraft and a competition f o r  a Visual 
Instrumentation Subsystem - t h i s  w a s  not f inal ized.  I n  ear ly  1963, OSS 
funded a f e a s i b i l i t y  study with the  Space Technology Laboratory con- 
cerning a spin-s tabi l ized o rb i t e r .  
by Langley Research Center i n  August 1963 (L-3270, August 30, 1963). 
The industry proposals, i n  response t o  t h e  FPP, were received October 4, 
1963. 
contractors, w a s  se lected f o r  contract  negotiations December 20, 1963. 

The r e su l t s  of these and other  lunar  o r b i t  tra- 

I n  1962, J P L  sponsored industry 

A request f o r  proposal was issued 

The Boeing Company, with RCA and Eastman-Kodak Company as sub- 

Pro j e c t  Organi zat  ion 

Fig. 2 i s  an organizational diagram indicating t h e  r e spons ib i l i t i e s  of  
t h e  major contributors t o  the  Lunar Orbiter Program. 
i s  provided by the  Office of Space Sciences, Lunar and Planetary 
Programs, a t  Headquarters leve l .  This direct ion insures t h a t  t he  pro- 
gram w i l l  f u l f i l l  t h e  requirements of manned space f l i g h t  and the  scien- 
t i f i c  comunity. Project  d i rec t ion  under these general  policy guidelines 
i s  delegated t o  t h e  Langley Research Center and w i l l  be executed at  t h i s  . Center within a Lunar Orbiter Project  Office. The respons ib i l i ty  of t h i s  
group extends from t h e  generation of the  detai led specif icat ions f o r  t he  
pro jec t  through t h e  execution and delivery of t he  data  t o  t h e  data  users.  
This o f f i ce  has delegated an overa l l  project analysis  and integrat ion 
respons ib i l i ty  t o  a prime contractor, who, with h i s  subcontractors and 
supplies w i l l  furnish t h e  spacecraft  and necessary auxi l ia ry  ground 
equipment. 
of t h e  L e w i s  Research Laboratories. Launch f a c i l i t i e s  w i l l  be provided 
by AMR, and ground-based tracking and telemetry w i l l  be accomplished 
through t h e  JTL operated DSIF. 
Pasadena, which i s  being b u i l t  and w i l l  be operated by JPL. 
organization shown i s  similar t o  t h a t  used on a l l  of t h e  current NASA 
unmanned space programs. 

Program di rec t ion  

. 
The launch vehicle w i l l  be furnished and launched by d i rec t ion  

Mission control i s  planned at  the  SFOF a t  
The project  

Pro jec t  Constraints 

A bas ic  policy of re lying on proven components, systems, and procedures 
resu l ted  i n  a number of design res t ra in ts ,  which for tuna te ly  are not 
unduly r e s t r i c t i v e .  Fig. 3 l i s t s  these r e s t r a in t s .  A l l  a r e  chosen so  
t h a t  t h e  projected time schedule could be m e t ,  with a minimum of fore- 
seeable developmental problems t o  be solved. Also, t h e  advantages of 
experience and proven techniques i n  operating the  launch, tracking, and 
communications complex a re  immediately available.  
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c 
1. Launch with proven vehicle ( Atlas-Agena) 
2. S/C design with conservative weight l imi t a t ion  
3. Launch from AMR 
4. Fl ight  operations and control from DSN 
5. Maximum use of space f l i g h t  qualified components 

e .  

* 
Figure 3.- Mission constraints.  

. Project  Requirements 

The bas ic  requirements f o r  the Lunar Orb i t e r  are aimed primarily a t  
securing capabi l i ty  for photographic coverage of t h e  lunar  surface over 
a range of resolutions.  
requirements f o r  measuring o ther  phenomena i n  t h e  lunar  environment have 
been imposed t o  extend t h e  range of usefulness f o r  general  s c i e n t i f i c  
purposes. 

Although t h i s  vehicle i s  not a "bus" concept, 

The photographic coverage, selected on the  basis of requirements f o r  
Apollo and tempered with t h e  knowledge of what capab i l i t i e s  are within 
t h e  state of t h e  art, i s  i l l u s t r a t e d  i n  Fig. 4. 
f o r  being ab le  t o  cover t h e  e n t i r e  lunar  surface; however, t he  area of 
primary i n t e r e s t  f o r  Apollo i s  t h e  area bounded by fLOo l a t i t u d e  and k6oo 
longitude. Within t h i s  area a coverage of 40,000 square kilometers i s  
specified,  a t  a resolut ion of at  least 8 meters. 
t o  be t h e  s i t e  se lec t ion  mode f o r  Surveyor landings; within t h i s  area a re  
approximately 100 possible 20-kilometer square po ten t i a l  landing s i t e s .  
The coverage a t  a resolut ion of 1 meter i s  specif ied at a t o t a l  of 
8,000 square kilometers. 
t h a t  spot coverage of areas having a rad ius  of at least two Surveyor 
C E P ' s  be obtained. This requires about 200 square kilometers. The 
remainder of t he  capacity i s  available fo r  spot coverage of up t o  
40 similar areas, or can be used i n  modes too numerous t o  l i s t  herein. 
A deta i led  descr ipt ion of t h e  proposed camera system which meets these 
requirements w i l l  be given i n  a la te r  section of t h e  paper. 

There i s  a requirement 

This may be  considered 

I n  t h i s  high resolution mode it i s  necessary 

. 

I n  order t o  secure coverage and t ransmit ta l  t o  ear th  of t h e  primary 
area shown i n  t h e  f igure,  operational t i m e s  of less than 1 month are 
required. However, t o  secure t h e  sc i en t i f i c  objectives of selenodesy 
and lunar  environmental measurements a design lifetime goal of 1 year 
i s  specif ied.  
secure a measure of t he  harmonics of t h e  lunar grav i ta t iona l  f i e ld ,  and 
measurements of micrometeoroids and high-energy p a r t i c l e s  w i l l  be made. 

The i n i t i a l  vehicles w i l l  be tracked by t h e  DSN t o  

Lunar Orbiter Configuration 

A photograph of t h e  mock-up i s  shown i n  Fig. 5 ,  and another view i n  
Fig. 6. 
and 6-1/2 feet  i n  t h e  folded configuration. The estimated weight i s  
approximately 830 pounds. The in- f l igh t  configuration i n  t ranslunar  
t r a j e c t o r y  i s  shown i n  Fig.  7. Primary a t t i t ude  reference i s  secured 
from a Sun-line-Canopus-line determination. 
exact ly  as i n  t h e  Surveyor, by acquiring a sun f i x  and ro l l i ng  u n t i l  
Canopus i s  acquired. 
then extended. 

The overa l l  s i z e  of t h e  spacecraft i s  about 5 f e e t  i n  diameter 

This a t t i t u d e  i s  achieved 

The sun panels, direct ional  and omni antennas a re  
The d i rec t iona l  antenna has one degree of freedom about 
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an axis  perpendicular t o  t h e  lunar  o r b i t a l  plane, and i s  e i t h e r  clGcked 
o r  commanded t o  a i m  toward ear th .  
a r e  mde  with reference t o  an i n e r t i a l  reference point, and midcourse 
and lunar o r b i t  retm veloc i ty  changes a r e  monitored by a precise  
accelerometer. 

Because of t he  almost complete s imi l a r i t y  between Ranger, Surveyor, and 
Orbiter launch, injection, and t ranslunar  t r a j ec to r i e s ,  these w i l l  not 
be discussed. Signif icant  differences ex i s t  however because of the  
nature of t h e  photographic mission. 
s t ra in ts ,  lunar  o rb i t  maneuvers and corrections, photographic system and 
l ight ing constraints ,  and t h e  video da ta  transmission constraints .  

Midcourse and r e t roa t t i t ude  changes .* 

* 

These are the  launch window con- 

A typ ica l  s e r i e s  of maneuvers s t a r t i ng  at lunar  r e t r o  i s  i l l u s t r a t e d  i n  
Fig. 8. Normal in jec t ion  and r e t r o  occur a t  950 kilometers. After  a 
number of o r b i t s  i n  which low-resolution photography may be acquired, 
stored on f i l m ,  and then read out and transmitted, a r e t r o  f o r  placing 
perilune above the  region of i n t e r e s t  i s  commanded. I n  the  high- 
resolution photographic mode the  a t t i t u d e  of t h e  spacecraft  i s  commanded 
f romthe  reference a t t i t u d e  so t h a t  t h e  vehicle axes are al ined with the  
direct ion of f l i g h t .  
verse image motion by a two-axis V/H sensor, i s  commanded. 
r o l l  a t t i t u d e  a re  open loop and depend upon integrat ing the  gyro s ignals  
i n  these axes from t h e  i n e r t i a l  reference posi t ion.  

A precise  yaw control, based on sensing of t rans-  
P i tch  and 

The launch window constraints  are out l ined i n  Fig. 9( a).  
selected t a rge t  area, launch t i m e  must be  selected so t h a t  there  i s  a 
proper angle of sun i l lumination when t h e  spacecraft  a r r ives  a t  t a rge t .  
This a l lows  two launch windows per  month (a.m. and p.m. i l luminat ion) .  
The duration of  each window i s  prescribed by the  tolerance on sun angle, 
and could be as long as 1 day. 
lunar declination, and i n  Fig. 9(b) i s  shown t h e  l o c i  of i n j ec t ion  
points for a range of launch azimuths from AMR. 

For a 

. 
A selected launch window prescribes t h e  

0 

The l ight ing constraints,  t a rge t  covering capabili ty,  and s e n s i t i v i t y  of 
t h e  photographic system can be derived i n  d e t a i l  as follows: 
(from JTL Rep. 32-384) i s  a p lo t  of t h e  lunar  photometric function, where 
9 i s  a measure of t h e  r e f l e c t i v i t y  of t h e  surface, g i s  t h e  phase 
angle (angle between l i n e  of s igh t  and sun l i n e ) ,  and a i s  the  incl ina-  
t i o n  of t h e  surface normal with respect t o  the  l i n e  of s igh t .  The case 
wherein these angles a l l  l i e  i n  one plane i s  i l l u s t r a t e d  i n  Fig. 10. The 
p lo t  gives the  s e n s i t i v i t y  of t h e  photographic system with l i gh t ing  angle 
t o  changes i n  slope of t he  surface.  
g = 60°, if t h e  slope 
in tens i ty  drops t o  one-half t h e  i n t e n s i t y  a t  
i l l u s t r a t e s  t he  operating conditions f o r  a downward looking low-alt i tude 
camera having a square f i e l d  of view of P j O O .  The low-resolution camera 
planned f o r  t h e  lunar  o r b i t e r  has a f i e l d  of view of about C2Oo and w i l l  
cove r the  operating range shown within t h e  shaded area. There i s  good 
sens i t iv i ty  t o  slopes within t h i s  area; however, t h e  absolute in t ens i ty  
of a f l a t  lunar  surface may vary by almost 2:l across the  frame. 

Fig. 10 

For example, at  a constant value Of 
a changes +lro (away from t h e  sun), t h e  l i g h t  

a = 0. The enclosed area 

Fig. 11 i l l u s t r a t e s  how t h e  l i g h t i n g  conditions f o r  20° inc l ina t ion  
o rb i t a l  paths progress with respect t o  t h e  lunar  surface.  Posigrade 
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orbi ts '  a r e  shown with t h e  i n i t i a l  ascending nodal point a t  about 50° w. 
.longitude. 

descending node portion of t h e  o rb i t  t o  begin in te rsec t ing  t h e  region of 
i n t e re s t .  
t a rge t .  The timing of t h i s  event i s  such t h a t  there  is  proper illumina- 
t i o n  ( g  It i s  a l s o  possible on t h i s  o r b i t  t o  take 
sa t i s f ac to ry  pictures  over t h e  range included by the  shaded area.  
t h i s  region, because the  p i tch  angle of the spacecraft  i s  held constant, 
t h e  value of g does not change. However, t h e  mean surface inc l ina t ion  
does change so  t h a t  a range of a i s  encountered. The range of a 
shown is  +loo. 
p ic ture  but i s  s t i l l  within t h e  specifications.  It should be noted t h a t  
as t h e  o r b i t  ro t a t e s  with respect t o  t h e  lunar surface a t  13' per  day 
and the  i l lumination ro ta tes  i n  t h e  same d i rec t ion  at  the  rate of 12' per  
day there  i s  a s l i g h t  vernier  e f f ec t  which s h i f t s  t h e  l a t i t u d e  over which 
sa t i s fac tory  pictures  can be taken. It may be concluded from t h i s  f i g -  
ure t h a t  it i s  possible t o  photograph on a s ingle  f l i g h t  any t a r g e t s  
located within t h e  shaded area of Fig. 1 1 w i t h  a m a x i m u m  waiting t i m e  of 
about 15 days. 
e r l y  t i m i n g  t h e  o r b i t s  with respect t o  the i l lumination. 
f l i g h t ,  t a rge t s  w i l l  be r e s t r i c t ed  t o  within a similar area. 

An a rb i t r a ry  t a rge t  has been selected and i s  shown at  20° E., 
* 3 O  N. An i n i t i a l  w a i t i n g  t i m e  of 4 days is required i n  order f o r  the  

After an 8-day waiting period, t h e  80th o rb i t  in te rcepts  t he  

angle. equal t o  600). 
I n  

This i s  a var ia t ion  which a f f ec t s  t he  qua l i ty  of t h e  

The l a t i t u d e  of t he  usable area can be sh i f t ed  by prop- 
On any one 

The video da ta  transmission windows a r e  i l l u s t r a t e d  i n  Fig. 12  f o r  low- 
inc l ina t ion  o rb i t .  
spacecraft  i s  simultaneously i n  view of both t h e  sun and ear th .  This 
i s  a basic  r e s t r a i n t  as only i n  sunlight is suf f ic ien t  power avai lable  
t o  ac t iva t e  the  video data  transmission system. An average v i s i b i l i t y  
t i m e  of about 46 minutes per  o r b i t  i s  available during the  month. This 
i s  su f f i c i en t  t o  transmit one frame of high- and low-resolution photog- 
raphy. 
t ransmit ted t o  ear th  i n  about 10 days. 

This f igure  shows the  t i m e  per o rb i t  wherein the  

The t o t a l  photographic data  stored on the  spacecraft  can be 

The following mater ia l  w i l l  cover i n  some d e t a i l  a number of t h e  
spec i f i c  subsystems which make up the  spacecraft. Because of t h e  high 
re l iance  on proven concepts, techniques, and equipment, only a f e w  
descr ip t ive  remarks w i l l  be made concerning each system; however, some 
attempt w i l l  be made t o  describe t h e  design and capab i l i t i e s  of t h e  
photographic data  acquis i t ion system and a l l i e d  communications link. 

Subsystem descr ipt ions.  - 
1. St ruc tu ra l  subsystem i s  shown i n  Fig. 13. 
taking loads from t h e  engine support module t o  t h e  equipment mount 
plate ,  and allows access t o  a l l  i n t e rna l  equipment without disassembly. 

This i s  a simple t r u s s  

2. The power subsystem i s  shown i n  Fig. 14. Prime power i s  supplied by 
so la r  panels and s tored by nickel-cadmium ba t t e r i e s .  Almost a l l  of t h e  
e l e c t r i c a l  subsystems have been previously 
o ther  space programs such as Relay, Tiros,  

3. The ve loc i ty  control  system i s  shown in 
p l e t e l y  self-contained module, employing a 

developed o r  qua l i f ied  i n  
and Ranger. 

Fig. 15. This i s  a com- 
Marquardt 100-pound th rus t  
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(MA-lO9-XAA) bipropellant engine. 
aerozine 50, pressure-fed by nitrogen gas. Most of t he  components, such r, 
as valves, regulators, and f i l ters,  have undergone qual i f icat ion t e s t s  
f o r  Apollo systems. 
it appears t o  be the  best  possible choice a t  present. 

4 .  The Atti tude Control System i s  shown i n  Fig. 16. It  may be broken 
in to  basic sensors, switching logic, and th rus t e r s .  Again, almost a l l  
components have been qua l i f ied  a t  t h e  component leve l .  The prime refer- 
ence sensors are sun sensors and a Canopus sensor. A three-gyro package 
containing a AV accelerometer i s  used t o  provide references when 
departures from prime a t t i t u d e  are required; the  accelerometer i s  used 
t o  control midcourse AV corrections and f o r  engine control  during lunar  
o r b i t  changes. A V/H sensor, which i s  packaged with t h e  camera, pro- 
vides a yaw s igna l  t o  the  a t t i t u d e  control  log ic  during the  photographic 
mode. There a re  two s e t s  of t h rus t e r s  - 1-pound jets located on t h e  
so l a r  panels (used during engine burn) and 0.05-pound j e t s  on the  main 
s t ructure  used f o r  normal control  (engine o f f ) .  
pressurized nitrogen gas. 

The f u e l  i s  nitrogen te t roxide  +' 

The main engine i s  s t i l l  under development; however, 

s 

S 

Thrust i s  secured from 

5 .  Fig. 17 shows the  communication system block diagram. The main 
elements are the  antennas, transponder, da ta  conditioner, decoder, and 
programer. The system w i l l  operate a t  S-band, t ransmit t ing 10 watts 
through t h e  d i rec t iona l  antenna i n  t h e  video data  transmission mode, and 
1/2 w a t t  i n  t he  nonvideo mode through t h e  low-gain antenna. The block 
diagram i s  self-explanatory. The video da ta  bandwidth i s  about 
1/4 megacycle, and i s  impressed on a v e s t i g i a l  single sideband subcar- 
r ier  which then phase-modulates t he  ca r r i e r .  Comands consis t  of 21 b i t  
words. 
then gated in to  t h e  programer o r  d i r e c t l y  used as necessary. 
gramer a l l o w s  f o r  up t o  16 hours of s tored program f o r  control of t he  
spacecraft and in t e rna l  subsystems. 

The frequency spectrum transmitted i s  shown i n  Fig. 18. 
extend from 80 ki locycles  up t o  where it i s  attenuated by 6 dB a t  
3lO kilocycles.  
p i l o t  tone f o r  synchronous detect ion i s  generated a t  38.75 ki locycles  
(1/8 Of t h e  310-kc video subcarr ier) .  The command gates  and da ta  are 
sent on subcarr iers  ranging i n  frequency from 560 t o  1300 cps, not shown 
i n  t h i s  f igure.  

0 
These are received and retransmitted f o r  ve r i f i ca t ion  t o  t h e  DSN, 

The pro- 

The video da ta  

The telemetry i s  car r ied  at  30 ki locycles  and a video 

Fig. 19 i s  a view of t he  camera package i n s t a l l e d  on t h e  spacecraft ,  and 
Fig. 20 i s  a photograph of t h e  avai lable  ground reconstruction equipment. 
Because these systems are unique t o  t h e  Orbi ter  and the  photographic 
requirements have designed t h e  spacecraft  t o  a la rge  degree, a de ta i l ed  
description w i l l  be given of t h e  proposed camera, readout system, ground 
reconstruction equipment, and t h e  format and coverage which can be 
secured with a normal f i l m  loading. Again it should be mentioned t h a t  
although a complete system has not been qualified,  almost a l l  of t h e  
major components have been qua l i f ied  e i t h e r  f o r  space o r  a i r c r a f t  use. 

Fig. 2 1 i s  a schematic of t h e  camera system. 
a 24-inch foca l  length, f/3.6 f o r  high-resolution p ic tures  and a Biogon 
3-inch, f/4.5 lens  f o r  simultaneous, nested, low-resolution p ic tures .  

Two lenses  are employed, 
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The'lfilm used i s  70-mm Kodak SO 243 a e r i a l  f i lm which i s  preprinted 
along one edge with grey scales,  resolution bars, and other per t inent  
information. The 24-inch lens  produces a frame approximately 60 by 
219 mm ( corresponding t o  4.5 by 16.4 km on the  lunar  surface from an 
a l t i t u d e  of 46 km).  

exposure, t h e  f i lm i s  stored on loopers. 
a B i - m a t  processor at a speed of  about 76 mm/minute. 
age i s  provided t o  s to re  a l l  of t he  f i lm  taken during one orbi t ;  and the  
processor can process a l l  of  t he  film before t h e  next o rb i t .  
so r  i s  a simple laminator which presses t h e  SO 243 in to  contact with 
Kodak SO 111. 
through the  inac t ive  readout onto a s torage spool. 
be read out passing back through t h e  readout onto t h e  readout looper. 
The capacity of t h i s  looper i s  about four frames. 
motion compensation during exposure, the f i lm platens a r e  moved i n  the  
flight d i rec t ion  at  a speed commanded by a V/H sensor. Transverse 
image motion compensation i s  not necessary as the  spacecraft  yaw angle 
i s  commanded t o  zero i n  t h e  photographic mode. 

The 3-inch lens  produces a 60- by 60-m frame which 
\ corresponds t o  a 36- by 36-km square from t h e  same a l t i t ude .  After 

The f i lm i s  then passed through 
Enough looper s tor -  

The proces- 

The f i lm i s  delaminated a f t e r  processing, dr ied and passed 
A t  any t i m e  f i lm can 

To provide image 

SO 243 f i lm i s  desirable  f o r  t h i s  mission because it i s  highly r e s i s t a n t  
t o  radiat ion.  
without shielding, and with a very smail amount of shielding can be sub- 
jected t o  t h e  worst so l a r  f l a r e  recorded with f a i r l y  minor degradation 
of qual i ty .  Fig. 22 indicates  t h e  dose i n  R a d s  which a f i lm r o l l  w i l l  
experience during various major so la r  f l a r e s .  
spacecraft  s t ruc ture  provides 2 gm/cm2 of shielding. 
encountered and measured t o  da te  t h e  fi lm would have been exposed t o  
600 R a d s  over a 15-day period. With minimum shielding t h i s  could be 
reduced t o  200 Rads o r  l e s s .  Fig. 23 shows t h a t  200 Rads can be to l e r -  
a ted by the SO 243 fi lm and s t i l l  provide enough contrast  f o r  a reason- 
ably good photograph. Higher speed film such as M A  80 could withstand 
a dose of only 3 R a d s  o r  so and therefore could not be shielded against  
a major s o l a r  f lare without subjecting t h e  spacecraft  t o  prohibi t ive 
weight pena l t ies .  

It i s  not s ign i f icant ly  affected by the  Van Allen b e l t  even 

It i s  estimated t h a t  t he  
For t h e  worst case 

k 

t 

Fig. 24 i s  a schematic of t h e  spacecraft readout system. 
source f o r  f i lm scanning i s  a CBS l i n e  scan tube having i t s  phosphor on 
a revolving drum. The generated spot of l i g h t  i s  demagnified and pro- 
duces scanning l i n e s  on t h e  fi lm of approximately 2.5-mm length. 
demagnifying op t i ca l  system i s  moved so t h a t  successive l i n e  scans are 
displaced u n t i l  66 mm i s  scanned, then t h e  f i l m  i s  advanced 2.5 mm. 
The next s e r i e s  of l i n e  scans occurs i n  t h e  opposite direct ion as shown. 
Collecting opt ics  lead t h e  transmitted l i g h t  i n t o  a photomultiplier. 
The s igna l  then i s  conditioned by a video amplif ier  which makes the  s ig-  
n a l  Compatible with the  vehicle communications modulator. 
synch package provides spot sweep voltages t o  dr ive  t h e  l i n e  scan tube 
and synchronization pulses f o r  t h e  ground equipment. 

The l i g h t  

The 

A separate 

The ground reconstruction equipment accepts t h e  video s igna l  and d i s -  
plays t h e  video da ta  l i n e  by l i n e  on a kinescope face.  The displayed 
image is  recorded on a continuously moving 35-mm f i l m  s t r i p .  
ground equipment has capab i l i t i e s  f o r  two redundant recordings, complete 
self-checkout, cal ibrat ion,  and provision f o r  a l imited amount of image 

Each 
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enharldement. A number of these equipments are available, as they have 
I-beep used i n  an earlier program. Modifications are required i n  sweep 

speeds and film-drive speeds t o  make t h e  equipment su i tab le  f o r  t he  
o r b i t e r  program. 
s i t e s .  
a reassembly p r i n t e r  i s  employed t o  regenerate t h e  basic  photographs. 

The GRE equipment w i l l  be located at  a number of DSN 
The 35-rn film s t r i p s  are delivered t o  a cent ra l  f a c i l i t y  where 

Fig. 25 shows a sample of the  lunar  surface coverage capabi l i ty  which 
can be secured with the  overa l l  system on any one flight. 
i s  drawn f o r  a lunar  o r b i t  inc l ina t ion  of about 20°. Successive o r b i t a l  
passes are iden t i f i ed  by o rb i t  number; successive frames are numbered 
f o r  t h e  low-resolution case. Each low-resolution frame, covering 36 by 
36 km i s  overlapped 50 percent by a successive frame. 
p l e t e  s te reo  coverage at  about 8 meters resolution. 
low-resolution frame i s  a one-meter resolution frame of 4.5 x 16 km. 
t o t a l  of 200 x 200 km can i n  t h i s  manner be covered i n  13 orbi t s ,  taking 
p ic tures  during odd o rb i t s .  
shown within the  low-resolution coverage. This coverage of 2,000 square 
kilometers can be secured i n  3 orbi t s ,  taking 11 frames per  o rb i t .  

The diagram 

This permits com- 
Centered i n  each 

A 

The 45 x 45 km high-resolution area i s  

The coverage shown i s  only i l l u s t r a t i v e .  It i s  probable t h a t  a number 
of smaller areas would be covered during only one f l i gh t ,  f o r  example, 
both t h e  area about a landed Surveyor and an in te res t ing  lunar  eruption 
could be covered. 

CONCLUSIONS 

d 
The Lunar Orbi ter  is  designed t o  provide timely information regarding 
t h e  lunar  surface and environment. This information should be valuable 
f o r  Apollo and f o r  general  s c i e n t i f i c  purposes. Because of a high 
re l iance  on proven techniques and equipment, there  i s  every reason t o  
bel ieve t h a t  t h i s  e f for t  w i l l  provide the  necessary da t a  with a minimum 
of developmental problems. 
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